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#7l TflolJi^jTj. 57^}^ C-flolE^, #7l 711 ^ ^>M-S1- #7l cfl O] ^ ^ ^ 

ZL^JL #7l n°)?=# ^ ^H^, #71 ^ * #71 3^1 °1 

^^H olji, #71 C^olE-l^oll Al^l- ^W7l ^tt ^M"^ ^Hd* 

« £^1^ S^tFcf. <>H, ^3.-^ ^A> AJJH- ^^if- 3)1 

J=# i^H, #71 ^A> 5fliELfe <2^ #*1 7V #71 &o\] «-3V£l^ Jf^ofl tifl 

^l^Cf. ZLS ?l«fl, C-flolE-lAjs]. THolEAj^- ^A>^>71 3^} 3fl^4 ^RI* 

3 ^ IO+ TllolH ^ IC AVolofl *§#SH ^ IC^ flofl tg^Sj-JE-S., 

3*1 # S^*^ ^ T OT- St!: 3HE-1 ^ IC^ 7fl°U= ^ IC 

a>oh1 ^^si^ ^^J* 3i<y &01 ^iAjo. s *g#^- ^ $jo.M, #s ^^«=>1M- afl^i 

7H>AS. #<^) ^ ^Cf. 

-£ 3 

<q^£.*)$-x), VI, HM^^K COG, 71-^0141151^71^:, FPC 
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*W S4 5? ^ 34 H o v ^ {LIQUID CRYSTAL DISPLAY AND TESTING METHOD 

THEREOF} 

[5^4 £31 

£. l£ -g- 1= Vl 34 *V ^HH ^ ofl^g 5. a] 7 flU £ olrf. 

£ 2^ ^- ^4 *V ^Al^ofl ttf^- oj^j £ A ] *V ^ofl cfltb ^4 SjiiLSL 

°14. 

^ 3^ ^ 1H34 ^4°H nf^ ofl^g g_X\ ^11- 7 flif3 5*]^ afl^]£oi 

4. 

£ 4^ ^4 ^4°H 4^ x4 #*i-8- 44 ^4^4 £4^1: 

SL^lt!- Hfl4-Ei?-4, £ 3 o| Tflo] EAjjzf cflo]E^ ^ n ja^j- <$<$4r uj-Ef^ ^ 

°14. 

£ 5^ £ 4^ wi-^- e^^^e) lAltf V-V ^-i- 44 ^-sj- HA]fV ^S.o]cf. 
£ 6£: ^4 & 4# £ 3S] a ^-1- ^-tfl^H 44^H tifl^£^14. 

£ 7£r ^4 tb 4^HH 4€- C]]o]E^4 ^R14 o§^«. 

£ 8^r £ 72] vm-vnr ^-i: 44 ^4 £4tb ^£°14. 
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<9> Jg- ^-rg^- on^g 5*1 ^ ZL Wj-^ofl ^ ?H4. 

<io> ^ 3.*} liquid crystal display, LCD)^ ^ &*1#4 zl 4°H 

€-<H 91^ olwj-^( diele ctric an i sot ropy) -8: £xi 5LW4. 

<£y}*}3., °1 #313] ^7l» #4*Rr ¥4^* s^f- 

JL5L*1 ^l*Kr <2^r4. °14tb ^Ife- ^cfl7> ?_>^tr ^ S4 

^^(flat panel display, FPD) f^H ^S^^ 3-2.5*1, o] ^a^je ^ e^*]^ 
4(thin film transistor, TFT)# ^45. TFT-LCD7 r ^S. °}-%-s\JL &4. 

<11> HVn]- H^xl^Ei7> ^4^T S^^TT t^E^ ti| o] E^ *\ o] 44 *84 

1 U-^S ^4°1 £U, 44 S3}4^4# °lt- TflolE^oj]. ^olElAioll <g 

^14 Sf^ ^l^M ^4°! $14. 44 M^4^4^ 7flolS^i# ^ 7flo)E 

^IJLol] 44 3H4^# *Sfl ^^-5]^ 3HEi *1H*H 4^ ^l^S. 

4. Tll^S ^ISfe ^ ^l-^^l TflojE £ *l°K Von)3 r TflojS j^ir 

^ o 0-(V off )l- Tflols ^ ICCintegrated circuit)7l- +±SL 4°}^-^ 

2: ^4 ^-g- IC7> o>^n #<y-o_3. ^^^.S-M] <y<H^14. ^ 

^ n 1 ^ wVl-ojl <^4tr <?]ifl 7l^(printed 

circuit board, PCBHl ^434 ftjj. ^ IC^ PCB4 3E.4#4 4°H 44tr 7>iL^ 
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91$ ^(flexible printed circuit, FPC) 7\% $H 91^. PCBfe t- 

7fl# ^ o] ^-s-L ^ofl ^14^ Hfl^l^H, £^ 7 A^r >fl°lM PCB, 

o. cflo ^ p CBE |. ^ t]]o]H pCB4 5A]^ A>o]o))^ 7flo]H ^ !C7>, Cflo] 
PCB^ 3L*1* ^>ol<^l^ ^H^ ^ IC7> ^*1*H, Z}-Z* Cfl-g-^ PCBS^-Ei Aljr-i- 

<12> ZLeil4 TflojH pCB^r QJL q\o]B\ PCB^^- Af-g-^f ol ^-f 

°\}5L TflolHS, fpc 71^4 n ^ 711 o]h ^ IC^l ^*lxr ^LtflS^ t $14. °H°11 
t-lHEi PCB<H1 ^^]tr ^IS. ^H^f^f ^ ^-JlS^-^ Ai^l- 5-^ Til 

olM ^ ICS. ^i^>7l ^«flA^ FPC 7)^-4 ^Al^oll AijL^-i- ttj-S. 

TlHS^ fpc 7]#ofl;E A]JrA],g- *Y^o] t}-g- 7flo]E ICS. ^1Jl7> 

<13> Str 711 FPC 7l^:£ A>^-sr>^l <3]^ 2*1* sfjxfl $H 7flolM 

^ IC« XI j1, cflo]^ ^ IC S&tr ^ 2^^1 $H tfj-S #3" 

*r ^4[C0G(chip on glass) ?)}°}^ t 1 * IC» ^3 ^ ^1 «> 

5L ^aj-tr , <*13l» 2-^ 711 ols ^ ICS. ^^>7l fl*IHfe rfloiE^ ppc 
&X\&<*\]*1 +\5L^Sr °1#^ ^cf. 5Etr cflolEi ^p-g- IC# <^ 2:^1 $H 

w>S r-flolE^ FPC 7]#-§- -g-Sfl ti]o]Ei ^ ICfe 41 3L* 

<w> ^ > *fl^ <3}^ a*] -g-^M: ^^>*f7l ^tr VKvisual inspection) ^Af 
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^ 1020020071920 QA- 2003/1/29 

^A ^A>Ai -g. t-flolBl ^ IC T&AS -£*1*}J1 ^ IC AH^l °1 3 

4 = 5] 37|^ 371, ^}Mr 1-^ 800#m x800//m °]#°] ^cf. 
<15> 3^ COG ^H^i ^ IC *>°H ^A ^^i* ^Jl, fpc 7 ] 

7H> 2H§H e)H3 ^ IC<Hl TflS H3L% ilvflJl ol o^a}^ ^> 

*}a\ t} = ^ IColl ^jtfljg. 7112: AlJll- ^I^Rr H o^-i: 3*Rr ^7} 

<16> ^^• > ole^ ^ S <4 LCD^l^i^ cflojEi ^ IC a>o]o^ ^ofl o^^s]- ^ 

^ ^ro] Ai^cq 7§3L7\ ^AA^- °H1 44 «fl^ A^°\ ^A 

«H ^1^ *1<£ 0 1 7i*lxr f- ^^<?} ^IJl 3l^H ej-^-i- "1*1 %:AA f%^A. 
<i?> ^ ^^oi o]^.^ ^ 7l-^^ 4*11^ g.*]$:A ^*H1 ^"^M- ^] S£ji Vi-§- 

^A> sfl^S}- ^A>Aj^- ^o]cf. 
<18> ^-^o] o]^j!7} t}^ Cf^- 7)^^ 4*fl£- OlojE^ ^ IC A>o]o^ A]Jr 

^tt D l*14 VI-§- ^A> ^£2f ^A>Aj^- >£*l*Kr A°)A. 

<19> ^. ^-t^o] Ol =LJ1X1- t}^ IE rf^- 7l#^ 4^1^ cHo]Ei ^-g- IC A>ol^ aflAj ^j^- 
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<20> £ *V ^Al^ofl 4^ ofl^§ &X\ #*1^, 

< 2 i> 4^2] *fll 4\SL*i, 

<22> Aj-71 ^fli Ais^3f H*}*}^ Xl2 ^J:-*!, 

<23> #7} X| 1 A] AjJrAi ^ ^uj-Sj. ^>7l 2)12 SA] AlJrAj ^ ^q-ofl ^ <^^o] 

31^ 

<24> Aj-7) 5)-^ 

<25> Aj- 7 j ^! ^ ^ 2 3.*] AJJ:^, Aj-71 i^^l ^7} ^ Aj-71 Sj-^ ol^E]^ & 

JL, Aj-7] ^1 2 S^l ^IJl^H ^JM: ^^*}7l ^A}Aj 

<26> -I- ^-Hl*V ofl^ SAl^r# i^-JL, 

<27> # 7 ) ^AfAj-O ^A> AlJrS- ^A> sfl^l- , 

<28> Aj-71 ^Af sflj^r #*]7V Aj-71 ^ofl Jf^S)^ «-g-ofl Bfl*l£T}. 

<29> Aj-7] ^o]c ^Al-Al^- ^ o]^ ^A>A]^- i^<5>i, #7} A ^ A Pd^ # 

7] X12 5*1 Al^c^l JUtflS. ol^ ^O] W ].^-3|§>Cf. 

<30> £th X12 2*1 Aljr^ofl 44 ^7l^^.S. "g^SM 54 Tr ^Hr^ ^"^l- 5. 

^ ^ SJU, #71 Ai^ ^^Rr ^^Aj^- d =^ 

9lt\. °H, #71 °l^Aj^ ^A^O.^. ^ Ol^ ti>^^>Cl-. 
<31> Aj-7] ^Aj- JTfljEl^ #7) ^^Ajj^rf AJ-7] ofl^ SAl^-o] 7>#^>el<Hl C] 7}^ 

«HM*H f S.^1, #7] ^«<2J. #7l ^ SAl^ 7>#^>el A>olofl Hfl^s,^ ^ol 
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<32> #71 A 7}7]JL 9X^C ^ ^4. 

<33> tiVT|o) ^ ^AHdfl #7] ^ 5*1 #^1^ #7l ^ ^lS-Ai #71 

^Al^-ofl J=L^ 4^0] 3^ 7]^ ^ £ ^ ^ o^cf. 

<34> -g- ^AHlollAl, #71 ^A>^4 #7l ^2 5*1 *l3L#-& $.7}*\<L3, g?]S\o] ojcf. 

<35> ^AHHl Oj-^- ofl^j fi X| #7l ^4 ^.^^ <£ 

Jf^fl-I- ci i^-sH, #71 -^fl^ #7l ^a>^h). # 7 ] A ] 2 a A] AjJrAl ^ 

<36> tE-SY #7l ^A>A1-^ #7l afll AlJrAi, ^2 S^l AlJrAi ^ #7l 5^ ^ <f 

<^°1€ ^ 5^. 

<37> a]] 6\] TCfs ^ SA j AjJ-A], # 7 ] ^1 Aj^rA^ JJ7 

*)12 SAl AJ^ ( # 7 1 ^1 £ X| AlJrA} ^ ^q.<4 #71 *112 5*1 A]^^ 

^ ^>M-^1 Zj-Zf o^SH ^51 i^^l #71 ^7>ofl 

Sj-^ nslJi #7l ^lli ^ 2112 5*1 #xa1 ! #71 ^o]^ ^7} ^ #71 ^ 

4 ol^sjol ojjl, #71 2)12 5*1 Al^AjoU ^A> Ajlf ^^>7l ^ 3^5. 

^A}Aj-g- i^>^ Sfl^ 5. A] #^S1 ^A> WJ-^ O.S.A-1, 
<38> #7l afll 5*1 AjJrAiofl ^1 ^A> Ajsf ol7>§>H, #7l 3A}A}ofl ^ 2 ^A> #^ 

# °J7^H, ^71 #*fl #71 ^ ^^fr ^"#Al7lfe ^741, ZL^H 

<39> #7l afl2 5*1 Aj^rA^ # 7 ] ^A>Aisl ^Tfl 

<40> ^ i^-tH}. 
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<4i> ^«.^V %JLS. *H £ cfl^H £ ^r*Kr ^ 

°HH 7**1 7>7> -g-ol*>7fl ^X|if ^ ol5L4Hr ^Ml^l ^tr4. 

^Si 7>*) ^-ol*> ^EflS. ?W ^ 5lil^ £tg*Hr ^ AH 6j| 

4. -g-*H -fr^-th -^-g-ofl iWi^r ^oj^ ^# 

-gr<>l 4a »b>s. $\°\)<< 91^51 ^ nMfe tH* ^-S- 

<43> S. tr ^HH 4^ ^ 1^1 7flMJ£o]jL ; h 2^- ^ 

<44> £ lofl £AltV £ ^ ^1 ^ 5*1 # 2^*11 

(liquid crystal panel assembly) (300) ^ °H ?1HB. ^.^w.( gate 

driver) (400) 4 ^}o)b\ ^-§^(data driver)(500) , TiHe ^^-UOOH 

^^Y(driving voltage generator) (700) 4 (500H <£^& 31 2: *1 

^ >8^-¥-(gray voltage generator) (800) n.^]jl olff a(M*rfe ^ *IH -^(signal 
controller) (600)1- i^-ji 

<45> ofl^g sa]^ 2:^^)1(300)^ -^7> S]5L3. 1- nfl j£X| *1 Jr*i(Gi-G n> Di-D m ) 

^ °H <^^^ sj-^Cpixel)!- Zf sMi^f S*l A]^^(Gi-G ni Di-D m )^l 

^(switching element)(Q)4 <>H ^ ^7l(Ci c ) ^ ^ 

^7] (storage capacitor)(C 
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st ) # if-W. 3.*) ^^^(d-Gn, Di-d m )-8r ^} ^(scanning signal) BEfe 7]}°) 
m ^JUgate signal )# ^^-S. ^ 9X^r ^> ^ 

S^(G!-G n )4 ^(image signal) AjJ:(data signal)-!- #^8H 1 

«J-*^S >£M 9l^r tfo)K\ Ajjr^ 3^ 3)0^(^-^)0. i^tr4. ^$\% &*}(Q) 
^*>3.*| , ZL *1H Tfl^l E^( Gl -G n )<^l <3l£H #4^r *H 

^l^^(Di-D m )^l <£*m^, ^ ^^7l(Ci c ) ^ -fr*l ^#7](C st )3 # 

*H S^^M °i4. 

^ ^7l(C lc )^r i^^l ^4(0)4 #44- ^ £<&( common voltage, 
Vcom) ^ 7]$ ^^(reference volt age )°fl -fM ^7|(C st )4 

#*Rr 4^- <« M 7l§ <314<H $14. ^4 -fM ^^7l(C st )^ 

4€- #4fe a>S. 4^1 7flolE^[ol^> ..^cj Tfl oIhaI (previous gate line)"°14 ^-]<^1 
91^ ^ $14. #44 ^ Hfl^i #4 (separate wire type)°)4 

jl ^>s] ^olE ^(previous gate typeW^aL fb4. 

tb^, 3L*1# 2:^^1(300)1- 5. 2*\]*\2\- £4 7fl^^o.S. 4 

4*i ^ &4. £ 2°fl£r * r 44 44ifl&4. 

£ 2*fl JE^t!" 3*^, «»3 2:^*11(300)^- 4^. *Hr JsLtt 4^ 5.4 # 

(100)4 W 5.4 #(200) £ 1: 4°14 ojj^^o)^. x^tj.. 5.4 #(100)41 

7llolEAi(Gi-i, Gj) g ^olBl^CDj)^ ifl^ ^4(Q) g -ft-4 ^4(C st )7r ^144 
$14. #^7l(Ci c )fe 3EA1 #(100)4 4^ #^-(190)4 ^ £4 4(200)4 

7l§ 44(270)^1: ¥ 44^- 44 ¥ 44(190, 270) 4°14 ^^^(3)^ -fr^S.*! 7 ] 
¥tr4. 
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<49> s±± #^r(190)£r i*r(Q)°fl 7l§ ^(270)^ ^ S^l^:(200) 

<so> ^7lofl^ on^ ^m^: $± ^^"(190)4 7]§ #^-(270H ^*Rr #7)#^ £ 

S^^rClOO, 200)<H1 ^€ ^^>(£a]^1 <&^r)*\] £\f>\o) ^ 

<5l> ^ ^^-(190)-^ 3L*r 7l§ ^7]-w>^ t7fl^ a]J:^o1 i£ a] ^(100)^1 

^Hl^o^ s}-^ ^(190)4 -ft- a] ^€7)(C st )« ^ Til o]M # 

a}o] ^ Sj-i ^(190)-^ 7flolS^l(Gi-i)4 ^ 

TflolJMd(Gi-i) 4 -fM ^^7l(C st )^ " #*r# °1^4. 

<52> S. 2fe 4i7l-(Q)^ cfls. S-i(MOS) H^fl^^Ei-t iL^^-Jl 9X°-v\, °1 

H^^j^E^ AMI w]^^ fl-4i(amorphous silicon) iE^ fl-i 

(polysilicon)l- *fl^iL5. ^ JEi#Al^E|S ^^4- 

<53> Sl 2<>\}a]s\-^ ^-e) 7)^ ^^-(270)ol SHr a a] ;g-(100H] ^a]^ ^^5. <&<L^ 
^H 0 ^ ^ ^(190, 270)^1 2.^- afe ^-cfl^^-S. ^>!r<H^4. 

<54> tb^, ^ a^ll- ^^«>7l ^«flA^ z| 3^7} ^Aj-o. ^ oj^s. ^Ho> 

fetfl, Sl-i: ^(190 HI rfl-g-*Kr <3<*H a}^, ^.A^ > £ i=. ^Aflo) q ^e] (color 

filter) (230)1- ^til^-o.^ 7]-^>c4>. 4j ^(230)^ £ 2^1^^ ^ ^jH 3£a] 

^(200)^1 sfl^" Sl^H 3^3*1^ SAl^r(lOO)^ ^(190) 3) iE^ o}2fl°il 

^a^ fltj.. 
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<55> CfA| S. 1^ ^ ^ ^^^-(700)^ ^>(Q)« ^^8:^71^ 7fl 

<56> 7)]2: ^ ^^-¥"(800)^ <^ g.*) ^oJ-( gray 

voltage)^- M*ch 

<57> TflolB ^j=l (400) - ^jffl ^^-(scan dr iver )^JI£ *H , OJ i^ 2:U*H 

(300)^ 7flolE^( Gl -G ta )6( c^sM ^ ^oj. a5^«.(700)S.^-B^ t^e £ *}°]-(V on 

<58> t\]o]B\ ^«.(500)^ ^^-(source driver) el-is «H , 

2:^*11(300)^ dlolE^CDi-Djofl o^sH ^ ^oj- ^^«.( 80 o)S.^-E^ TflS *l<y-g- 

<59> aJJt ^)o]a.( 600) - 711 o]E ^^(400), ^)o)B\ ^« ( 50 0) ^ ^ 

(700) f-^ ^*J--§- ^Hs}^ J\)o] z| *l]^Rr *1H TflolM ^ 

^(400), tflolEi ^Jf(500) ^ ^^-¥-(700)ofl ^«rT}. 

<60> a^, S. 3# #J1S «H t!: ^*HH g_*} %*\°) ^ofl 

<ei> 51 3£r ^*HH ^ ^ 2*1 ^ii- yfl^lsoi 
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<62> £ 3ofl ^-O], 7Ho]H^( Gl -G n )al|- T% O] B\ # (Di^H ^1=1 ^ SA | 

# 2^*fl (300)^1 $]*rO)]±t ^ &*} ^*}7l ^t!: ^12. *lH^(600), ^ 4 

# ^^^-(700) ^ 7]l2 ^^-^-(800) 433 S)S Jldi7r ^wlsH M 
7l^(printed circuit board, PCB)(550H ^*]*Val ^ X^l^ 2^*11(300)2]- 

PCB(550)£- 7>A^ 33.(flexible printed circuit, FPC) 71^(510)^- -§-*H ^7l 

<63> 7 pJ- £*H| ^*ltr FPC 7l^(51lHlfe 4^ ^^Hd (521)21- 4*-^ 

^^^1(522, 523)^1 ^-EH 5*4. ^^(521)^: 2^*fl(300H s}^ 

^1(321)* c-fl°lel ^ iC(540)sl ^>54 o^sH, 7112 4!Jl«- *lii-tr4. 

^1^^(522 , 523)£r ^ ^ ICC540, 440)3 ^*H1 1-S-*V 
2^31 (300 HI *§^€ el ^(321) ^ ^ ^131^(323)^- ^g-*H ^ ^ 
IC(540, 440 H ^1^:^3:4. 
<64> 7143 FPC 71^(512)^1^ o^l v])o]b\ ^ IC(540H ^ ^ 

# ^W7l 4^4 ^ Al5L^(522)ol i^S^ $14. 

<65> o]^ a) 3:^(521-523)1-^ PCB(550)4 s)S. lisf ^Jf-^ 
4. 

<66> ^ ^-S- ^1^(523)^ t£3 FPC 71^1 ^€ ^ &4. 

<67> £ 3<HH4 ^Ol ofl^g ^^^1(300)011 ^Hl^ 7 r 5L « 0 >^4 7llolE^( Gl - Gn ) 

4 ^ls. ^4 ^olE-l^KDi-D,,,)^ JExHl 3*11 Sr^4^ ^Hr3 3.0} 5^ 

# &4*Rr &*1 <34(D),gr <>l€-4. £4 ^(0)3 4^K3^€ ^fl 
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-H-^1^R>, ^^(D)# JMH^'g nf-is *> ^ 

§^1^ 4*1 ^*}<y S^ti], o] cg^-g- ^ of-g-Cfan out) <gcd 

<68> ojj^ ^A]^. ^^^(300)^ ^A] <3 -34(D) ^ ^ 7j-# 7fel<^l^ ^ 7fl^ C-flo] 

Bi ^ IC(540)7> 7}S. ^-%SL£_ &4 . ^| <>1 ^ ^ IC(540) Aj-oH 

tt IC# ^^^(541)^1 o X o] > FPC 71^(511)^: 7H V $1*1 tb 31 

°13 ^ IC(540H -g-^S]^ TflS ^ tiHEi ^ IC(540)^1 ^BflcflS ^ 

<69> ^ $\o)&\ ^-g- IC(540)^ ^ofl^ ^<^ £ *V 7i| ojAj-cq V I ^^(125)0] 

^3°1 91^. A ^A>^( 12 5)^r ^S. 7>S. $X<L*1 =L fl* W 

^ ZL #o)]^ ^Af 3fl = (126)7]- ^ ^A^^S)^ 3HEi^( Dl 

-D m )ol ^S\o] ol^cfl ^A>^( 125 )^ ^7} 1- o]Aj-ol^ ^A>AK125)2)- cflolE^( Dl _ Dm 

^ ^A>^ (12 5)^^ 1-^ dH^^ d 3( . jo], o>sfl^ ^A>Al(i25)ofl^ ^ 

^*fl cH^Bi^(D 2) D 4 , ...)°1 

<70> ^A> 3|)JEL(126)^ FPC 71^(511, 512)3]- 2:M(300)7> #7}2$°.g. <£^_$\~ , 

HLtt C-lHEi ^ IC(540)^ i£^r 31olE^( Dl - Dm H ^3.7} ^7>£)^ *1 ^ W<*« 

«fl*]£H £°1 ^A} 3fl = (126)^ ^A>Aj( 125 )ol cflolE^ ^ IC(540) a}o] 
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ofl &JL uflojE^ ^--g- IC(540)4 $H tffl*l5H IC# <S^(541)^r 

<£^-&r nfl c^ic-ltb $M ?14 441.2-3. ^4°3, «fl^d ^*M4 *l<d 

#«a ^ &4. 

<7i> se^- S X|:& 2:^ ^ (300)4 7>*J- 4«Hfe vfl 7 fl4 tIHe ^ IC(440) 

7} *\]£. U-^s. 44*1 #44°1 5114. ^-g- ICC440) Jf-e^fe 92:4 ^^-t!: 

4^4 t 1 * ^1^(323)^1 «§^44 5U4. °1« ^ ^1M(323)^ FPC 7l#(511)4 
^ 41 Ji*! (523)4 TlHS ^ ICC440) SE^r Tfloj^ ^ ic(440) 4°1 f-* #713 o_ 

s. <a^*>4. 

<72> ^ ^1^^(323) ^ a a] <g<*(DH $133!: ¥ ?ti4 ^131^(323)-^ 

7fl4m<*i(Gi-G n H M^S. S^SH &4. *}JL4d(323)4 

7llolE^( Gl _ Gn ) «j Jr^o] ^-Efll- ^a>^> 7 ) 4tt 34 *flS(323p)» 44 ^14^. & 
4. 

<73> ov^ 5.4 # S^1(300)tt ¥ ?U4 2*1^(100, 200)^ S.^ 

■s[v\ , o}^ wv^- e^x1^e]7> ^ 54^(100)* "«]"4 S 314^4 5.4 

4 tb4. £ 3*114 ^ ^1^(323), B}S>«d(321), <3 4^1(541), VI 34^(125) ^ 
34- j^S. (126) <=>} 44 S«4^4 aAl^(i00)^l ^434 SaS-SS., ^4 

^liE] 5.4 #(100)4 *fl*H -£ 4 ifl4 3E. 8-i- #2:44 -841*1 -3^*4. 

<74> E 4r ^ ^HH 4€- 54 ^l-g- ^-^ E^^liEi 54 #-8- 

5=4 1!: s 34 7fl°ls>ii4 cflo]Ei^ ^ n 5i4 ^-tfl*H 44^ 3 

o)jl, E 5r E 42] ^4- S3I4^Ei 54 #& y-y 44 ^4 £4t!: 

#^;e44. s 6^ ^ ^4 -M4^H1 4€- s= 34 A Jf^-g: 4^44 44^ «fl 
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SfrtflsH 44^ tifl^l£olji ) ^ 8 £r S 7^ Vffl-VnT ^ ^ 5*1 ^ Q^S.*] 

4. 

< 75 > 71 #(110) ^^(Al) i&fe iH^lw ^(Al alloy), l-Bl«-^(Mo) 

5E^r -t^-(MoW), 3-f-(Cr), ^f-(Ta) ^ ^ SE^ 

7lHM;d(121)4 *V #3 3*Hd(125), 4=K^ ££41(541), 

<76> 7flolEAj(l21)^ 7>S U-^S. ^ TflolS #-E*-(124H 

<77> 4 3*Hd(125)£- ^ S 7>5. »o>^5L g<H olj7 ( ZL # -f^-o] ^ # $=*M «3 

34 sfl^(l26)7> ^4. £ 6<H1 5.4* 44 ^-o], c>gfl^ ^A>^( 12 5)^r Hi 
"S^^M $U fl^ 3*HdU25)^8: ^ ^*fl ^H^l^ <&%£\°\ $X^. 3 

a> 3^^(126)^ 3iMd(321)£| A>o]oil tifl*13<H 5(314. 
<78> 7)10)^(121), ^A>Aid25), ££4i(541) ^ Sl = ^i(321)^ ^-^^^.S. *g^m *r 

4^ 4-E 4^ 1-^4^ ^HH Ms 3W 4^4^, ZL 

ofls a-f-4 ^M-ff oi^nv ^ #3lJna ^ #el ti^u ^4 g^lM 

<79> s. 3ofl £Al^ ^ Ajs^i(323) 5* Til °1 ^-41(121)4 
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<80> TflojEAK^l), 3^Hd(125), 51=^(321) ^ £^#(541) floflfe ^fl-^(SiN x ) 

<8i> 7)1 o)h #^"(124) TflolE ^<g^-(i40) ^ofl^ o]^o^ 

^(island)^ a}H^l(154)7> *§^S\°] ftSL^ , «V£*ll (154) $Hfe 9J(P)4 

^ n^g ^r^o) jl^-S-sL 5L^H Sti^r =7^3- «1^^ fl-^ #2.313. o]^o] 

^ ^ ^ *1*<H3 -^-^(163, 165)7> ^^£lol ojo.^ z}- ^ ^(163, 

165)^ TflolE ^^-(124)# ^M^S. <#^°.3. 5^. 
<82> ^ -f 7-11(163, 165) ^ 711 ^£^(140) 3Hfe- IH^Itt Stt <^n] 

TT #5^31 SEfe tL^-e^^l ^ > ^s. _ E^-^f- ^ ^ £#313. 

^l^^^l ^Hr^ HM^Cm) ^ 2=5)1^ ^(175H 5£4. 
<83> "Zl- ^olE^(171)^- ^3 AflS. y <HK£-5. 551^, ^ ^Hl-ol ago] u}-^ ^ 

fil ^ ^(173) -8: 2-511 9J £^-(175)£r Til o]e #^(124)* ^43 °-3 

^^-(173)2f *B^H, tflolE-l^(171)4 £-ElSM ^cl-. 
<84> HH^^m) ^ 2efl<?l #^-(175)-£- 7fl °lS^d (121)21- d>^V7>^1S. ^^fos °1 

£ wl^^-o] ^-B- ^^J-Jl, 4^ ^ cf^ l-^^ 3^ s^ol ^.g- 

?H yl-^^cl-. 

<85> ^A>^(125), ^^^(541) ^ elJ=^(321)^r dlolE^( 171)31- ^ 0 dfAS 
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<86> <*|7H ; Til o]e ^^-(124), «V£3l(154), 4iS ^^-(173) £ J=efl<?] ^( 175 ) o. 

^ S^l^(TFT)!- olf-ji o^cf. 
<87> 131*13-3(171) 5? ^31°J ^^-(175)^- oll-s 7}B\z\x] &E*I|(154) £ Tflo] 

E :g<S*Kl40) floflfe ^^-fl-i S£^ -ff-71 °1-M*l J4S.^-(180)ol ^3 

<H 5ft4. ^^(180)^r ^01^^(171)^1 ^4 JELeflo] ^-^-(175)21 9JJf# 

4^ ^(182, 186, 183 )■£ 7V^lZL Sicf. 

<88> a3l^(180)£r TflojE ^om-( 140 )4 ^1 7\}°}^(121)$) ^-f-Sj- ^AHd 

(125)^1 ^^1- H.3xfl^ ^ ^(181, 186, 187)* 7}x]3L Sflt*. at!", S^ 

ofl SL^M #5**1^, ^a> sflH(126), 3^(321), ^ -SJl^ (323)3 oj^* i=3 

iflfe ^£ J£:£3(1S0W ^wlsjo^ #3-. 
<89> J15L^-(180) $Hfe IT0( indium tin oxide) JEEfe IZ0( indium zinc oxide) 3^3 

^ £^ o]s.ol^l ^ ^(190), AS ^(91, 92) ^ ^ ^(97) 

7> 3^33 5d3. 

<90> s}-4i ^(190)£r ^(183)* ceflo] ^^-(175)4 <£;I33 3H3 

3*^Hr3. XME as 2fl(91)3 3133 ^2: JMl(92)fe 

^(181, 182)* *«fl 7flolE^(i 2 i) ^o]Ei^(l71)Sl ^ofl zfz}- <£%S\°] 
, 7llolE^(i2i) g 0)133^(171)3 #-^£3 3^f sja #*133 3*M§* a 

7)13^*1(121)3 o)H3^(171)* Mf}^ 3** $3. ^ -M(97)fe ^# 
^(186)* -§-«H cflolB) ^ (i7i)6l| <£^s\o] ojj7 ^ ^(187)* 3 A Kd 
(125)ofl 9i4=|ol, 33" *flH.(126)# J&-n ^3^ 313 3 -3 £3 a1J-# c-flo] 

3^H *#*3-. 
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<92> PCB(550H ^-til^M 9lSr ^IJl ^HWOO)^ ^L2fl^ XH7l(graphic 

control ler)(£A]^l ^)5.^-Ei RGB tf*)^ *±3L(R, G, B) ^ *1H*K^ 
*)H ^ 4l3L( input control signal), ^71 ^(vertical 

synchronizing signal, V sync )^ ^-7] -t] 3: (horizontal synchronizing signal, 
H S ync). ^ M-(main clock, CLK), HM^l 4lX(data enable signal, DE) -g- 

-i: Xl^fe4. A}jr Xl°W600)fe XH 7l^S Tflols xH A]jr ^ cfl 

olt| xl<H -SM ^SKn 7]1 2: >£JL(R, G, B)» ^ S^l* 2^*11(300)^ ^ 2:3 
ofl ^Tfl 3^*1 ^ejfr TflolS xH 7flo]E zjL^ ( 4oo)sf ^ ^«g- 

^^Jf(700)S vflJitflji HHe) XH ^^tb 312 ^IJUR', G' , B')fe cJMeI ^ 

^-(500)3. tfl^W. 

<93> TflolE XH A)Jri=. TflolH |i(7|lo|E A|-§-o] ^#)^ #^ A] 3j-g- *]X\ 

^ A]5l(vertical synchronization start signal, STV) , XHS. ^ 

Al7l«- ^H*r^ TflolE s-s. Aljr( gate clock signal, CPV) ^ 7U°|S £ ^ 
ifil ^»§- tr^S}^ 7flo]e £ °l^r ^!Jl(gate on enable signal, 0E) 3E.^r?r 

Cf. °1^H TflolE Olofloll- Al^(OE)^ TflojE ^ Al^(CPV)^- ^ *M 

^-(700)^1J£ tflolE) XH ^IJlfe- 7fl2 *]:M <^ A]3}-g- ^A^Hf- ^ 

7l a]^- a] ^(horizontal synchronization start signal, STH)Sr ^H^^H cflo] 

El <el7>^>£>^ S= ^]Jl(load signal, LOAD TP), HH^I ^ 
^a]71^ XH ^ISI(RVS) ^ cflo|Bl ^IJKdata clock signal, HCLK) 
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<94> olnfl, TflolS ^w.(4oo)ofl ^S\^ t(M e /Ojri. ^ ^1^(523, 323) 

tt^JL, *\}o] US. ^ 312 4l5^r Sl=^(321)^r ^-*H *H°13 ^P- 

^(500)^1 ^^nf. 

<95> ^ ^oj- a|^«.(7oo)^ Als w.(550)s.^-E^ *)H ^jro}] nj-el- 7\)o] 

S £r #W on ), TflolH <^ir #<g-(V off ) * 7l§ ^(270H *\7}$*= 
^^(VcoJ^: T^e ^«a-(V on )4 t^e ^.h #<?KV off )* ^ 

(523, 323)^8: *«fl 7lH*= ^§-^(400H ##*t|.. ZL^ZL 7412: ^^(800)^ 
^ &nsi\ mSLS^ ^9] 7fl2 #*M; Sl^(321)^r *«fl rflo] 

B4 ^^-(500)^1 

<96> 7)] o]e ^^«-(400)^ ^)1<>1^-(600)S^-Bl^) 7flo]E ^flo} Al^ofl n)-s}- 7]]o]E 

£ ^°0-(V on )* *Hl2- 7flo]E^( Gl -G n ) o\] °17}*}^ °1 7flolE^( Gl -G n )ofl o^Sl ^ 
3) 2.7KQ)* ^£r*l^m. ^1^- ^o]b1 ^^.(500)^ ^IJL *1H ^(600)5.^- Ei 

^ c-flolB] H}o] &3L<% xrj-ej-, i^^l 27}(Q)# i^-*Rr Sj-i^l tfl# 7412 

^IJKR' , G' ( B 1 tfl-g-^Kr 7412 ^^(800)3.^4 51 oj-^n 7fl2 t-fl 

olE4 ^fl^ tilolE^^KDi-D,,,)^ ^#^4. 31 °1 B4 (Di-D m ) °fl 41 

Jl^t €^ 27>(Q)# ^ 51-2^1 <?17>^C1-. o] £\ *V ^22, H^l 

°J(frame) 3.^ 7flolE^( Gl -G n H tflsH T^e *l 0 J-(V on )^- «?17>*M 

2.^ S|-2^1 cflolEl Al^l- ^7}^. olnfl sefl^^l #M-jl ^ ^ ^^^-(700) 
^ cflolEl ^«.(500)o11 tiV^ y$6\ a]s(RVS)7> 2efl<y£l 2^. x$o]b\ 

A]JlO] =^o] Wf^Cf. 

<97> ol 4^^- ^Ml^>7fl 
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<98> 3g. 7 ] a] ^ Ais(STV)!- ^ #*fl TflolH ^ IC(440)^ ^ ^ o 0- ^ 

^-(700)3.^-^ ^f- #<?HV on , V off ) ^ TflolE £ ^SKVon)* <d*i*H ^ ^ 7fl °1 — 

<99> tb^, 7H> cflo]E^ ^ IC(540)tt A2i £^ ^R^ji, 4 

-E- dH^ ^-g- IC(540)-g- TflS <a^^!(541)* -§-*M ^ oflolEj ^ 

IC(540)S ^7|f4. °13t!: ^ 31 ^ IC(540)^r *K1^ TflS ^Jl^r 

^^>jl cfs. cflolE^ ^-g- IC(540)-§- 7113: ^J>^r £^(541)^- **fl ^ ^ 
IC(540H| ^th}. 

<100> ^ 7ilo]E^( Gl )o)l ^<%i$ ^>(Q)^ TflojE ^oJ. (Von)oll 

*£*11 ^Jl7}- JE^f-S ^R 1 ^>(Q)1- -f-^H ?H ^ s)- 

±2) ^ ^^7l(c lc ) ^ ^7)(c st H ^ 

$■±2] ^^7l(Ci c> C st )^ QS-Q^, ^ Tfl o]e ^ IC(440)^ 3}*fl 711 ol 

J=^(GiH tIHe ^.s ^ o «KV 0ff )l- <?17>^H ^>(Q)1- i^l7lJL, # 

<101> o}^ wj-Ai ^^sl Til olM^^l TllolJE ^^(V on )^- <?} 

7>^ 711 olE ^ IC(440)^r ^Af 7 f ^Sl^-g-i- <gZ)^ ( carry ) A}Jr# 

^(323)# -g-^M ¥ ^*fl 711 o]E ^ IC(440H ^fl^^rcf . 

<102> Aljr-i- a>^. f-^fl t]]o1e IC(440)tt 4i>7f^l O.^. ^A]^ c^s} 

-2.€r TflolEAloll tfltb ^A}* ^§>J1 OH- 7fl el ^1^(323)* -f^H ^ 
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-g- TIMS ^ IC(440)<H1 ^t!:4. °l^«!r Tfl°li= ^ IC(440)^ 

<103> o)s% 4^ #Sfl JEAl ^*M- ^A]^ ofl^g SAl 3j-*HH ( ^]°l^^(Di-D m 

) * ^"Bfll- ^A}*}^ VI 3A> «J-^H cfl^H ^ 

<104> oJj;g ^1(300)* ^, 3 A > ^KH^l^l °l-§-*> 

^ Til °] 3=. *i (Gi - G n ) °fl TflolE £ #°KV on )£ o] 7 >^ *fl^Rr ^4(Q)# 2-^ 

<105> ^-eJHH, ^A} ^-^1^ oj-g-^}^ f>}x}°) 2flc(126)^ 

£ TllolEAjo!] oj^s, gj.^ HMEiAj ^Af Aljro} ^^-^1 Cfl-g-^ «|7l» 7>^lrf. 
°H, VI ^A>1- -§-01*1-711 Z}7] 5E^r ^S. *l-g-*>4. 

<106> ZL^i ^, ^}*Hr S^gS} il"7l ^ S.X\ ^SLg. S^SH *fl# t^o)B\-^S] 

^ ^ #3) ^ ^>W. 

<107> ol^)- go) ^A> 3fl^(126)2l- ^A>AH( 125 )^- ol-g-^o^ Sfl^l-cr 3M^^ VI 

# 4*1 ^ ^(126)* **f| ^A>Aj(12 5 )oll 9j7>Sl^ ^A> A)Jr<q ^.^-o. ^ 

cftl-cf. ^£ M-^^l arM^ 3*1- 4^(126)^1 3*1- Aijr-g. C171-3-H 4 

C-HolE^ ; ^ ^ C-flolE^om- ^ ^ C-HolEiAj^ ^A> Ajs« ^#«H, 

$H 3^ ^ y <H}-°3. ^A>Aj( 12 5)oll cflolE^ofl cfl*V VI 
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<ios> s.€r dH^CDi-DnHl tfl^b VI ^41- fe^, 3H*1 SsHOaser trimming) 
^ - o. o]^>^ 3fl = (i26)^ c-llolBl^ AH ofl ^A>^( 12 5)^- ^#Aj(L) 

<109> ^Al^cflA^ C-flolEiAi( Dl - Dm )^- V I ^A>*Kr ^ 4"<Hl tfl Sfl A^ # ^£ ^ 

^olEA5( Gl -G n )^: VI 3*}*Kr ^^MlSL #^ 3-g-€ <r ^^f. ^ Tflole 

cflsiH i^rS^M-, t 1 * IC» FPC 7}% $H ^-^>71M- FPC 

2:U*f| a^ofl -^-%*>Jl =L $H TflolM ^ IC* ^-§-€ &i=r. a 

th 711 °1S ^/2L^r tflojEi ^^-7]- ^ H^fl^^q- TflolE^, C^olE-lAi ^ 

<110> £ol ( C-flolE^n). TflolE^^- ^A>^>71 ^tr sfltELSj. 3 A Hd^r =?- 

^ ID4 Tfloim ^ IC A}oH «g^*r*l ^ IC^ $H on^ £ a]^ 

S^l^l ^ fe«J =r 31 tr HH^I ^ ICM- 711 ^ IC ^>°1 °1] 

^^TT ^^^1* XL'S 2]^^ ^ XlOD Si AlS! X]oiom BflAj X-lfO 

<m> oi^a^ Hf^^. ^Al^ofl rfl^ ^M1*>711 ^^^^1^3: 

7l-£- 7fl^* ol-g-tb ^-^a>^ a}&) ^ 7 fl^ ^Bfl Str ^3 €i^3H 

5!°14. 
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[3^# 1] 

#7l 2fll 5Al AjjrA^ JIL^HKr 4^ Xl2 S^l Ai^Al, 

#7l *fli ^ *>M-^- #7l XI 2 3.*] *1JlA} # ^>M-<H1 ^ 

#7] ^7H1 54^ ^ ^i^^i 

#71 afll ^ ^12 5Al *\3L#, #7l ^7> ^ #71 3^ o] ^ £| ^ & 

al, #71 X| 2 5*1 ^IX^d^l 3*} AlJll- ^^>7l ^It!" S>M-2l ^A}^ 

-a- ^ 5*1 i^vji, 

#7l ^AH^o. ^W-^JfEi ^A> A]^ ^"Hr 3A> Sfl£t 5f"*H, 

#71 ^A> ^JEL^r 51 «- #^7> #71 <2»^ SAl^ofl Jf^fe 3jL-g-ofl Ufl*!^ 

5*1 #*1. 

2] 

XI 1*^1*1, 

#7l aHS- e>M-^ ^A>Aj^. ^. oi#cq ^A>Ai^ ififji, #7l ^ 3*Hd^ # 

7l *fl2 5*1 *l5L^H HcflS. il^r 5*1 #*1. 

XI l^H, 
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[37* 4] 

^-71 7-§- J fl- o^SRr 4^ ^^-g- 5L*?>Kr 3.*) 

[37* 5] 

^"71 0.5. 5^ ^ SA] 

[37* 6] 

2fl4*°1H ( 

# 7 ] ^A> 5Xj)c^ o^AjiLt} ^71 <^ 5*1 7H>7>5]ofl ^ 7}7>£ ^3 

[37* 7] 

*fl3*<>lH , 

3 a A] 
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[^n 1 * 8] 

#7) A =?^^ ^ *§3)« 7Hn 5^ K x\ tfa]. 

91 

*IIHHM, 

#7} ^ 3.*] ^-71 sqjf ^"71 ^ a^l*<fl ^Hr^ 7> 

10] 

*fll%MH, 

^■71 3 A Hd*)- <#7) *\]2 3L*\ &7}2\°.S- . 

[^T 2 ^ 11] 

*Hl<y$MH, 

^-71 ^sj- ^o]^\ ™^M. ^ if-^H , 

[3^8" 12] 

*I|11^HH, 
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#7l ^ARi^ #7l m S.*} ll5L A d, ^12 Al^A} ^ #7l ^± ^ ^ 

M3. °1^-<H*1tt 5*1 

[#^# 13] 

*)U IL^I 4]Jl*1, #7l *fli s^l ^Ji^ :a*l-*Hr a}2 s.^ #J: 

#7l ^l sai Aijr^ ^ ^-71 ^12 ^ <£^.s\°] 91 

^ #7l i^^l 5}-^ ZLBlJL #7l *fll 

* *fl2 a A} AlS^i, #71 ifl^ ^> £ #71 3^4: SlJl, #71 7$2 

3.*] ^IJl^H 4lJLl- #^7l ^^5. SH+S] ^A}A]-g- ^ SAl 

#*1^ ^A> ^o.s-H, 

#7l *fll SAl ^Jl^H *fll o] 7 ].^|. j7 f a> 7 ] ^2 ^A> Aljr 

1- ^7HrH , #71 i4t *^1 #71 5^ ^-fr ^Al7l^ #3], ZLBlJI 

#7l ^12 5*1 #71 ^AV^oj aa- cJr^l 

1- if^Rr X*l ^1^ Wj-^. 
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